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Abstract 
In an environment with increasing water demand and anticipated negative effects on the water offer due to climate change 
efficient use water is getting more and more important. Globally the agricultural sector is the biggest water user, but has as 
well the highest water saving potential. The program has proposed an Integrated Water Fee (IWF) based on the Water 
Footprint concept, reflecting water consumption embedded in products. Increasing water efficiency and consequently 
water savings could be achieved by the application of this concept. IWF can be used as a strategic tool for water savings 
and domestic agricultural strategies, as a tool to regulate international trades and even financial markets. Introduction of 
the IWF tool shall be presented as well as its potential applications. In this context, some conflicting interests in efforts to 
reduce domestic water consumption shall be highlighted. 
 
© 2012 Published by Elsevier B.V. Selection and/or peer review under responsibility of Asia-Pacific 
Chemical, Biological & Environmental Engineering Society 
 
Keywords: Integrated water Resource Management, International trades, Agriculture, Rural development 
1. Introduction 
Following an integrated approach water management becomes very complex as it should consider the 
interests of all stakeholders. Not only environmental, ecological effects of any water management action are 
important, economic, social and cultural impacts need to be considered. However, the strength of the effects is 
varying from region to region. Any management decision has different effects in each region. Therefore 
integrated water management approach can only be implemented successfully, when it follows decentralizing 
principles. This indicates the need of establishment of regional, river basin based institutions that are 
complementing national entities. Obviously, such new and complementing structures require additional 
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investments that are rarely budgeted in public households of fragile and developing countries and regions. 
Hence, additional funds must be allocated to ensure the financial sustainability of an integrated water resource 
approach. 
None of the existing water tariffs reflect the integrated approach. Water tariffs in the domestic water supply 
purely charges services of water supply and waste water. Paradox enough, these commonly accepted water 
tariffs encourage water waste on the supplying side. The suppliers, either private or public, make only profit 
on high water consumption, while saving water would reduce the income and hence lead to budget stress. 
Therefore water suppliers promote high, even wasting water consumption. Several experiences in the recent 
past have shown that saving water under the current tariff system lead either to higher water tariffs or public 
budget deficits.  
We are introducing a new tariff system for the agricultural sector. However, this paper only contains the 
basics of such tariff, while the implementation of it requires individual action country by country and cannot 
be sufficiently documented in this document.  
2. Basics & assumptions 
To cover the increasing costs for an integrated approach we introduce the ‘Integrated Water Fee’ (IWF). 
This income should cover the costs for instalment and running of a decentralized structure that is necessary to 
realize authentically the IWRM approach.  
IWF is based on the concepts of Water Footprint and virtual water. It is widely known and accepted that 
water is embedded into any product. For instance, on a worldwide average the volume of 1300 m3 of water is 
needed to produce one ton of wheat. While the Slovakian farmers only need about 570m3 for one ton of 
wheat, Ethiopian farmers need more than six times more of water than Slovakia to produce the same amount 
of wheat. This reflects the bad soil and climate conditions for wheat in Ethiopia. However, many other crops 
find ideal conditions in Ethiopia to grow excellent with low water consumption needed. In an ideal world and 
purely water world inefficiently produced crops would be substituted by water efficient products and could 
therefore ease the increasing water problems throughout the globe. Unfortunately, this ideal world does not 
exist. In fact, an analysis of the price influencing factors indicates that water does not have any impact on the 
pricing of the agricultural products. A working paper, written by ExAqua in 2005, has shown that there is no 
correlation between water input and price levels. The Dublin declaration 1992 and the Agenda21 put the 
concept of water as an economic good on the international agenda. Obviously, neither the declaration nor the 
agenda is implemented yet. 
In other words water value is integrated randomly in prices of agricultural primary goods. Therefore an 
efficient and ecologically sustainable use of water is not considered important, because it does not influence 
the economic output. Economic facts and profits vested into (randomly produced) numbers count more than 
ecological sustainability. I allege the globally increasing water problems could be eased by efficient use of 
water through changes in crop strategies as it is proposed in this paper. Furthermore, it would also lead to a 
higher economic output. 
ExAqua conducted several analyses and studies about water efficiency, the effects of implementing water 
efficiency as a major driver for agricultural strategies. In 2005 ExAqua published a worldwide ranking about 
water efficient agricultures. ExAqua quantified the water footprint per crop, calculated the efficiency of each 
country and compared the countries with each othera. Because the calculation of the efficiency is based on the 
world average, the hypothesis was that the efficiency distribution of countries will demonstrate a normal 
 
a The efficiency is the higher the lower the WF of a crop. The world average WF corresponds with an efficiency of 50%, while the lowest WF of any 
particular crop is 100%. 
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curve. That means that only few countries produce their products either at a very low or high efficiency, while 
the majority is close to the world average. However, the curve is dominated by inefficiently producing 
countries. 61 countries are counted in the lowest efficiency range (0-20%). Neglecting the lowest category, 
the rest of the curve is basically normal distributed.  
 
Fig. 1. Countries per efficiency category (1 = 0% - 20%, 2=20% - 40%, …, 5=80% - 100%) 
While the international community invests billions of Dollars to improve irrigation systems, it hardly 
considers alternative strategies. A combination of traditional, technical and commercial approaches like the 
construction and rehabilitation of irrigation systems and innovative strategies like water efficiency could lead 
to tremendous success. The efficiency curve above indicates that WF efficiency could be a strategic driver for 
at least 60 countries. 
The water embedded in products can be blue, green and/or grey water. We define blue water as surface or 
groundwater, while green water is rainwater or water in the soil, moisture. Grey water is defined as treated 
domestic or industrial water. Withdrawal of blue water for agricultural purposes and the use of treated water 
requires infrastructure, while green water is pure natural. 
3. Integrated Water Fee in Afghanistan 
Agriculture is the biggest water user in Afghanistan. 93% of all water withdrawal is currently used for 
agricultural purposes. The balance is mainly domestic water, while industry does not play an important role 
yet. However, the industrial sector will become a more important player in the water sector in the very near 
future. Several mining projects will affect the Afghan water allocation.  
 
Fig. 3. Water use in Afghanistan in 2008 
The water efficiency of Afghan agricultural sector is low. Irrigation plays a key role in the Afghan 
agriculture. Therefore bad infrastructure caused by the 30years of war is one of the main reasons for low 
water efficiency. While many donors are involved in rehabilitation of irrigation channels, hardly anyone 
considers alternative possibilities (it is a global phenomenon). For instance, significant improvements in water 
efficiency could also be achieved by changing cultivating strategies.  
Table 1. Water Footprint of Wheat – global and Afghanistan 
Global 
average 
Afghanistan 
Green 1277 2310
Blue 342 426
Grey 207 7
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3.1. Example Wheat 
Generally spoken Afghan wheat production is water inefficient compared to the world average. Green and 
blue water consumption is far above the global average. Only the consumption of grey water is below the 
global average, which is a result of bad waste water treatment infrastructures rather than high efficiency.  
As we have argued above, wheat production in a water scarce country with bad soil conditions for wheat 
should be substituted by more water efficient crops to save water on a regional and global level. However, 
agricultural production depends on other but water criteria as well. Therefore, considering Afghan cultural 
and social circumstances (i.e. Afghan traditional food production) the cultivation of wheat (at least to some 
extend) is needed in Afghanistan and in each region.  
A closer look at the Afghan wheat production makes it obvious that the wheat production is inefficient in 
some regions, while farmers produce wheat with acceptable water input in other areas. The green water 
consumption is rather high throughout the country, while the blue water consumption is competitive in diverse 
provinces; still in other regions blue water consumption is extraordinarily high. Afghanistan is already 
suffering from a blue water crisis, which will deteriorate, if no counteractions are undertaken. One of the 
needed actions is to revise the agricultural strategy. 
Table 2. Water Footprint of wheat in selected regions of Afghanistan 
 
For instance, farmers in Badakhshan or Konar produce wheat at a very low blue water quantity. In 
Helmand and Kandahar the water consumption is more than 4 times higher than the Afghan average or 60 
times higher than in Badakhshan. Therefore, wheat should be produced in Badakhshan or Konar, but not in 
Helmand (vegetables) and Kandahar (oranges, citrus fruits) provinces. Moreover, the region of Helmand and 
Kandahar are already over-utilizing their groundwater. This fact is another strong argument to reduce (and 
even cancel) the water-intense cultivation of wheat. 
Currently, water is free of charge and hence there is no economic pressure to produce more water efficient. 
Farmers pay a low fee for the infrastructures, but this fee is hardly related to water consumption. The fee 
depends more on will of the responsible Mirabb.  
Awareness rising could be one solution to substitute crops with low water efficiency through higher 
efficient productions. These activities will not lead to the desired effects, because as in the past farmers will 
expect monetary incentives for changing their crop cultivation. Subsidies and incentives are traditional 
approaches in the agricultural sector that often and still lead directly to diverse problems many times. So we 
have to find a way that first moves the farmers into the direction we want. Secondly to achieve such we have 
to break with traditional management tools and have to turn around the expectations. It is should not be the 
government that offers something to industrial farming companies to act sustainable, but the farming industry 
has to follow the governmental rules. The responsibility of the government is – among others - the assurance 
of sustainable utilization of natural resources. The government has to develop solutions to achieve such goals.    
The IWF could be one of such solutions. In a water scarce country like Afghanistan water consumption is 
 
b Mirab is responsible for water allocation on the ground. The long lasting war did not diminish this system, but lead to some problems in 
diverse regions, while in other areas the system still work properly. The integration of Mirabs into the new system is essential for a successful 
implementation. 
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essential for any sustainable development. Therefore, an agricultural strategy cannot just be orientated on 
economic or political aspects such as high value crops, food security, but ecological effects must be taken into 
account. By introducing IWF all these aspects could be touched. The economic and political considerations as 
well as ecological aspects could be integrated into the fee structure.  
Following an integrated approach the Ministry for Energy and Water together with Ministry for 
Agriculture, Irrigation and Livestock work out a national strategy for the agricultural sector. Both ministries 
develop a national concept, defining the products that are needed to cover political interests (food security), 
social and cultural aspects, economic requirements as well as ecological conditions. Ideally, the government 
considers the whole value chain of products, which would integrate food processing as well. Therefore 
cooperation with other line ministries (Economy, Trade) would be desirable.  
Based on this national concept the MEW issues water certificates. The costs for these certificates are 
determined by the water input. First we have to agree on a basic tariff for water services, which we presume at 
AFS 0.10 (US$ 0.002) per cubic meter of blue and grey water and at AFS 0.05 (US$ 0.001) per cubic meter 
of green water.  
Coming back to wheat again, the water inputs vary from region to region (see previous table). The water 
input per ton is multiplied by the fee determined above. According to these calculations and our presumed fee 
structure IWF would vary from AFS 90.25 (Konar) to AFS 293.80 (Kandahar) or US$ 1.96 to US$ 6.39 per 
ton of wheat.  
These calculated figures would be the prices for the certificates in each region. In Helmand the certificate 
for the production of one ton of wheat would cost AFS 293.80 (=US$ 6.16), while the price in Konar would 
be AFS 90.25 (=US$ 1.96). Because of the high costs in Kandahar and Helmand, the farmers will not produce 
wheat anymore, but will look for alternative crops. Helmand and Kandahar farmers will substitute the wheat 
production by more competitive products such as cotton or some vegetables. On the other hand, farmers in 
Konar will most likely increase their wheat production because of their locational advantage.   
Table 3. Integrated Water Fee applied on wheat in selected Afghan regions 
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in AFS 118.85 95.34 164.42 283.21 117.90 293.80 133.76 114.16 179.40 90.25 136.64 158.83
in US$ 2.58 2.07 3.57 6.16 2.56 6.39 2.91 2.48 3.90 1.96 2.97 3.45  
In Helmand and Kandahar provinces, however, grapes, oranges, melons or sugar canes could substitute 
wheat production and generate a much better output in economic and ecologic terms. The farmers have 
locational advantages for these products.  The “per ton” approach is sufficient, when one product is analyzed. 
However, if more products are compared with each other, of course additional information is needed. The 
comparison has to be done per hectare and the yield is an important number then. For instance, the farmers 
cultivate grapes instead of wheat in Afghanistan. The WF per ha in Helmand would be about the same for 
grapes than for wheat, but the economic output per drop would be 4 times higher. While farmers produce 
about US$ 0.09 per m3 when producing wheat, they could earn US$ 0.36 per m3c by producing grapes.  
The substitution of wheat by of other melons (item HS+ code 0807.19; item FAO code 568) could improve 
the output even more. While the WF of other melons is 5600 m3 per hectare or 23% lower than for wheat, the 
economic output per drop is surging to US$ 1.44 per m3 or almost 1700% higher than wheat.  
 
c The output per drop is calculated by dividing the traded prices per unit by the Water Footprint. In 2009, the Afghan traded prices for wheat were US$ 317 
(FAO Stat) and for grapes US$ 426 per ton. The wheat yield per ha wa 1.81 tons per ha, while the grape yield was 6.86 tons per ha. The Water Footprint per 
ha were at a similar level – 7300 m3 for wheat and 7700 m3 for grapes.  
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There are diverse possibilities available to improve the current situation and even consider diversification 
patterns to avoid mono-cultural cultivation. 
  
Fig. 4. (a) Water Footprint of selected products (b) Output per m3 of Water Footprint in US$ 
For implementing water based strategy and IWF the government has basically two options: 
 Enforcing the tariff system by law and regulations. A strong government is needed to implement such 
strategy. Unfortunately, not many governments in developing countries are strong enough to enforce this 
system. 
 Because of the mostly unstable political and governmental situations it is advisable to create a favourable 
environment with a bulk of incentives to attract such system to the farmers. The farmers then would not 
be enforced to, but rather voluntary participate in the system. The incentives could be a combination of 
several offers like machine sharing, cost benefits from joint seed management/purchase, support for 
irrigation systems, trainings, price guarantees, guaranteed quantities etc. These measurements should 
stabilize the usually volatile markets in developing countries and give economic security to the famers, 
but should also provide additional, non-economic benefits. 
3.2. Possible effects and monetary potential of IWF in afghanistan  
In 2005 the Afghan agricultural sector produced a market value of about US$ 1.8 Bio. The amount of 
virtual water embedded in these products had been about 16.6 km3. By substitution of water inefficient 
products by more efficient products the water consumption could be almost reduced by 45% to slightly above 
9 km3 (9.2), while at the same time the market value could have been increased by 260% to about US$ 4.8 
Bio. The output per drop increases by 470%!d    
  
Fig. 5. (a) Water Footprint: status quo vs. application of WF efficiency (b) Market value::status quo vs. application of WF efficiency 
Based on these numbers of 2005, such an integrated water fee would generate an income of more than 
US$ 19 Mioe. The administrative costs for implementing and controlling the IWF are about US$ 2 Mio per 
year. Hence, the IWF would generate a surplus of about US$ 17 Mio, which far above the anticipated costs 
for the new RB organizations (US$ 9 Mio: 1000 employees with an average salary of US$ 500 per month plus 
the costs for offices).  
The desired effects of the IWF will reduce the income out of the IWF over the years, because less and less 
 
d ExAqua 2006: ViWa model 
e As shown above the IWF will only be applied to big farms, which corresponds with about 60% of the VW of the agricultural sector. We assumed an 
average fee of AFS 0.08 per m3 (average of green, blue and grey water input).  
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water will be needed. Finally, the government will only make US$ 10.5 per year, which is still above the 
yearly costs for the RB organization. However, the reduced income by IWF will be more than compensated 
by increasing tax incomes out of the higher valued production lines. Remember, the value of the agricultural 
products will increase by more than 260%. Assuming a tax of 10%, this increase of value means a higher tax 
income of almost US$ 300 Mio per year!   
4. Other applicable options in Afghanistan 
4.1. Basic considerations  
The theoretical potential of IWF in Afghanistan is quite impressive. However, the practical implementation 
is currently limited in an environment we find in Afghanistan. While basically solutions for implementing 
such an approach might be rather simple (i.e. auction of the certificates, establishing controlling mechanism) 
in stable, well organized countries, we find very different preconditions in Afghanistan and other developing 
countries. The unstable political situation with a rather weak government, the wide spread corruption 
combined with a strong and powerful mostly illegal poppy-industry and continuing security threats based on 
increasing power of Talibans are few examples out of a long range of problems we are facing. Although the 
water situation is rather stressed in Afghanistan and the implementation of IWF could save up to 7km3 per 
year, it is not recommendable to implement the IWF at this stage because of many uncertainties, which could 
destabilize the involved sectors further. Therefore, a possible implementation of IWF requires specific, unique 
actions implement a form of IWF. We have to consider these unfavourable prerequisites and have to create a 
realistic implementing scenario. Although there are diverse obstacles, some supporting conditions might 
trigger an application of an Integrated Water Fee. 
4.2. Alternative Application of IWF (iN Afghanistan)  
Erstwhile, the virtual water concept was applied to demonstrate the trade fluxes of water in international 
trades. These trade fluxes can be considered as water adjustments or distribution. However, mainly economic 
and political considerations determine the international trades, but ecological and environmental aspects are 
widely neglected.  
Underlying the agricultural trades – imports as well as exports – with an IWF would offer new interesting 
and regulating opportunities to all countries. Afghanistan imports more than it exports and is a net importer of 
virtual water. Afghanistan trades products mainly with neighbouring countries (according to International 
Trade Centre (ITC) database more than 60% of all trades in 2009). While the application of IWF on exported 
goods, virtually exports water, can be easily justified, a fee on imported goods might not be accepted. Why 
should any country charge an IWF for imports? It will benefit from the imports, because it will ease its 
possible water shortage through these imports. Beside the application of IWF on imported products could be 
easily seen a protectionism.  
However, the fee can be applied on all trades with riparian and the income should be earmarked for 
transboundary water management (TBWM) activities. Hence, such a fee on imports is not for national, but 
international purposes. It is not for protecting national markets, but for regional developments. Because such 
fee will be paid mainly be the private sector (importers, exporters) it can be seen as a contribution of the 
private sector, which is directly benefiting through a better (TB) water resource management. This could be a 
solution for an existing problem. Often TBWM, especially in developing countries, is faced with “lack of co-
ordination and consolidation of current financing initiatives”f.  
 
f Policy Brief Jan/02, Development Financing 2000 – Financing Transboundary Water Management 
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Afghanistan as a water scarce country needs to protect its water resources and therefore such a fee should 
also be charged for the exports of agricultural products. Such a fee will make exports more difficult on the one 
hand, but it will demonstrate high responsibility of Afghan resources. This could lead to a strengthening of the 
governmental power. Beside it will only affect big, industrial farming, but will not have any impact on small 
and middle farming. The domestic markets will not be affected at all. 
4.3. How can be implemented such a system?  
In a country like Afghanistan with a well developed poppy and smuggling industry a fee on imports of 
products will always lead to an increase of smuggling activities. Smuggling will be extended to new products 
such as agricultural products just to avoid paying fees. The existing smuggling routes will be used for other 
products, too. However, the main volume will be still traded through official channels, because the 
transportation costs for smuggling routes are higher than using official routes. Any international trade requires 
formal procedures. These formalisms can be the basis for charging the IWF on exports of agricultural goods 
as well on imports. IWF can be linked to the approval for importing products. Beside, the extending use of 
smuggling routes will make it easier to control it, because they will become more transparent.   
4.4. Possible Benefits of IWF  
Beside the economic and monetary effects the implementation of IWF would have diverse other impacts. 
With such an innovative approach Afghanistan will counteract its negative image by its war and bombing 
stories. At least for few weeks the world will discuss other Afghan topics than bad news. It might be a 
controversial discuss, still Afghanistan will demonstrate that it is capable to build something new. 
Afghanistan could lead the discussion of a regional, supra-national and maybe international topic.  
Such a leading role will strengthen Afghan confidence and improve the nation-building development. Such a 
unique and new approach can lead to a better solidarity among the ministerial, governmental and national 
entities.  
Last but not least the monetary effects are quite considerable in a country that depends mainly on foreign 
grants.  
4.5. Application of IWF on the financial market 
Speculation on food products lead to food crises during the last few years. Since then discussion are 
ongoing, how to regulate markets to avoid food crises affected by speculation. After a short break down of 
speculative volumes on Future exchanges during and shortly after the financial crises in 2008, traded volumes 
are fully recovered in the meanwhile and even increase further. For instance, 15 Mio tons of wheat are being 
traded daily, which is a Water Footprint of 27 km3 per day. By applying the proposed fee for Afghanistan 
(AFS 0.10 or US$ 0.002) on wheat Futures the daily fee income would be US$ 54 Mio or almost US$ 12 
billion a year! The top 20 agricultural derivativesg would generate about US$ 130 billion a year, which could 
be earmarked for water projects. Such a fee would have an impact on the volumes and the speculation on 
agricultural products should significantly decrease then. 
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